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Schrodinger Wave Equation 
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Erwin Schrodinger (1927) wrote an equation of motion 
for particles (like electrons) that account for their 
wave-like properties 



Prep Smart. Score Better. 
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^ Schrodinger Wave Equation 

Case 1: 

When wavelength of a particle is the size of the our 
environment (classical mechanics perfectly works) 


Case 2: 

When wavelength of a particle is not according to size 
of the our environment (classical mechanics fails) 


Prep Smart. Score Better. 


i 





gradeup 



The Schrodinger equation is to quantum mechanics like 
Newton's equations of motion are to classical 
mechanics. 
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x = r sin 0 cos <|> 
y = r sin 0 sin <|> 

Z = r cos 0 


1 iWr 


Prep Smart. Score Better. 
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'F U) = 2 a Cos 


2nx 
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How,'i l lx) changes with time, 
(take derivatives) 
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'F U) = 2 a Cos 


2nx 

~Y 


How,'i l lx) changes with time, 
(take derivatives) 


2o^.Sin 2 “ 


dx A 

rate of change(2 nd derivative) 

= -2aK. Cos 27rX 
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dx 2 

we can write , 
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[r.E(E) = K.E + P.E] 

p2 

S ’ E = 2^ + V ^ 

=> p 2 = 2m(E - v (x) ) 

d 2 ^ (x) = 2m(g - 

^ dx 2 ft 2 
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d 2x ¥ 

~dx Y 
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Q. The Correct Schrodinger's wave equation for a 
electron with total energy E and potential energy V is 
given by 


(a) 


(b) 


(c) 


d 2y V d 2x ¥ d 2x ¥ Stt 2 ui . . 
- T +-T +-T +-7(£-v)'P = 0 

dx 2 dy 2 dz mh 2 

d 2x ¥ d 2x ¥ 5 2x F 8 nm ^ X1T , „ 
dx dy dz h 

d 2x ¥ d 2x ¥ d 2x ¥ %n 2 m 


+ 
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dx dy dz 
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ti 


(E-v) x ¥ = 0 


(d) None 
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Q. Wave mechanical model of the atom depends upon 

(a) De-Broglie concept of dual nature of electron 

(b) Heisenberg uncertainty principle 

(c) Schrodinger uncertainty principle 

(d) All 


Prep Smart. Score Better. 
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s Orbitals - Radial Part 
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p Orbitals - Radial Part 
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Nodes: 



Radial Nodes: n -1 -1 
Angular nodes: I 
Total Nodes: n-1 
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Q. The Schrodinger wave equation for hydrogen atom is 


Y = 

1 25 
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f J v /2 f 


4(2 tt) 
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Where, a 0 os Bohr's radius. Let the radial node in 2s be at 


r 0 Then find r in terms of a 0 


[NT 2004] 
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Q. The Schrodinger wave equation for hydrogen atom is 


W (radial) = 


16(4) 


1/2 


f z} m 

\ a oJ 


((<r—1 )(ct2 - 8<j +12)) e 


Where, a 0 and z are the constant in which answer can be 
expressed and minimum and maximum position of 


radial nodes from nucleus are.respectively. 
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Q. Which of the following orbitals have two spherical 
nodes. 

(a) 2s 

(b) 4s 

(c) 3d 

(d) 6f 



Prep Smart. Score Better. 
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Q. Wave function of an orbital is plotted against the 
distance from nucleus. The graphical representation is of: 


(a) Is 

(b) 2s 

(c) 3s 

(d) 2p 



Prep Smart. Score Better. 


i 







